Objectives: This study proposed a version of the Children's Sleep Habits Questionnaire for infants under 12 months (CSHQ-I). Methods: The sample was comprised of 299 infants, aged between 2 weeks and 12 months. Results: Exploratory factor analysis revealed four subscales: Bedtime Resistance, Sleep Anxiety, Positive Sleep Habits, and Daytime Sleepiness. The CSHQ-I total scale presented good testretest reliability and internal consistency. The CSHQ-I also showed good concurrent validity, with significant associations found between the CSHQ-I total scale and subscales and a measure of infant sleep-wake behaviors. Conclusions: The present study suggested the CSHQ-I as a reliable instrument to assess sleep problems in infants during the first year of life.
Introduction
Infant sleep problems are one of the most prevalent concerns of parents and clinicians, and 15% to 35% of Western children present a sleep problem during the first years. 1---3 The most common problems include frequent night wakings and resistance to initiate sleep. 4---6 Co-sleeping/bed-sharing and lack of parental agreement regarding infant sleep management are also reported by parents as sleep problems. 5 Moreover, studies suggested that sleep problems in early childhood tend to persist throughout life. 1, 5, 7 The Children's Sleep Habits Questionnaire (CSHQ) was designed to identify sleep problems based on the International Classification of Sleep Disorders (ICSD-1). 8 The CSHQ psychometric characteristics were analyzed in preschooland school-aged children, showing acceptable/good psychometric characteristics in several countries, 8---12 including Portugal. 13 Eight subscales were proposed: Bedtime Resistance, Sleep-onset Delay, Sleep Duration, Sleep Anxiety, Night Wakings, Parasomnias, Sleep-Disordered Breathing, and Daytime Sleepiness. 8 The CSHQ was also suggested as a useful tool to assess sleep problems in children aged from 2 to 5.5 years, with the same eight subscales. 14 The CSHQ has been used in several studies to assess children's and infants' sleep problems. 15---20 In a study with 4-month-old infants (n = 184), a factor analysis of the CHSQ found two subscales. 18 The first subscale contained items related with resisting sleep, and was termed Sleep Resist; the second subscale, labeled as Sleep Anxiety, included items related with anxiety about being alone. Although this study analyzed the factor structure of this instrument, to the best of the authors' knowledge the CSHQ psychometric characteristics were not fully explored in infants under 1 year of age and there is no validated version of the CSHQ for infants.
Other measures have been used to assess infant sleep problems. The Infant Sleep Questionnaire (ISQ) 21 and the Brief Infant Sleep Questionnaire (BISQ) 22 are some of the validated instruments. However, these instruments do not base infant sleep problems in a standardized classification system of sleep disorders.
A version of the CSHQ for infants will allow clinicians to identify sleep problems at an early age, based in a standardized classification system of sleep disorders, and allow researchers to conduct longitudinal studies on infant sleep problems development. This study proposed a version of the CSHQ for infants (CSHQ-I), based on the CSHQ version for preschool-and school-aged children. The reliability of the items of the CSHQ-I was also analyzed in infants aged 0---3 months, 3---6 months, and 6---12 months.
Methods

Participants
The sample was comprised of 299 infants aged between 2 weeks and 12 months whose mothers completed the CSHQ. 8 Participants took part in a larger longitudinal study. Sample characteristics are presented at Table 1 .
From the 299 mothers that completed the CSHQ at least once when their child was aged between 2 weeks and 12 months, 217 completed the questionnaire when the infant was aged between 2 weeks and 3 months (2---12 weeks, M = 5.08, SD = 3.58), 204 when the infant was between 3 and 6 months (13---25 weeks, M = 14.78, SD = 2.49), and 177 when the infant was between 6 and 12 months (26---52 weeks, M = 28.82, SD = 4.86). The CSHQ was completed in two timepoints by 103 mothers (34.4%), and by 98 mothers (32.78%) in three time-points.
No associations were observed between the infants whose mothers completed the CSHQ in the three time-points and the infants whose mothers completed the CSHQ only at one or two time-points regarding socio-demographic characteristics, except for gestational age ( 2 [1] = 5.15, p = 0.023). The group that completed the CSHQ in three time-points presented a higher rate of full-term infants (gestational age ≥ 37 weeks).
Procedures
This study received previous approval from the Ethical Commissions of all the institutions involved. At the third trimester of pregnancy, 583 women were contacted at two public hospitals in the Northern Portugal, informed about the purposes and procedures of the study, and invited to participate. Women who were not able to read or write Portuguese, multiple births, and with gestational complications were excluded from the study (7.7%). Those who agreed to participate (90.5%) signed an informed consent form.
The CSHQ was sent by email or post to the mothers when their infants were aged 2 weeks, 3 months, 6 months, and 12 months. From the 487 mothers who agreed to participate and signed the informed consent, 299 (61.4%) completed the CSHQ.
The authors of the CSHQ were contacted and after to their permission, the scale was translated into European Portuguese by two independent Portuguese native and English fluent-speaking researchers. The two researchers discussed the translation and another Portuguese native and English fluent-speaking researcher performed a back-translation. The three researchers discussed the back-translation and consensus was reached through discussion. Sleep habits were recorded according to their frequency in a four-point Likert scale: usually (for behaviors occurring five to seven times in a week), sometimes (for behaviors occurring two to four times a week), rarely (for behaviors occurring zero to one time a week), and not applicable (for behaviors that do not apply to infant's age). Following the authors' instructions, ten items were reverse scored to sum a total score indicative of more sleep problems and to avoid social desirability.
Measures
The CSHQ The CSHQ 8 is a retrospective questionnaire where parents report their children's sleep habits and behaviors in a typical week, enclosing 48 items scored in a three-point Likert scale: usually, sometimes, and rarely. Higher scores in the CSHQ indicate more sleep problems. Parents also indicate children's evening bedtime, morning wake-up time, and total sleep duration.
CSHQ concurrent validity
To assess the concurrent validity of the CSHQ-I, the Infant Sleep Chronogram 23 was used. The Infant Sleep Chronogram was designed for parents to record infant sleep-wake behaviors over a 24-hour period, in a timeline comprised of 30-minute periods from 8 a.m. one day to 8 a.m. the next day. ''Daytime'' was defined as 8 a.m. to 8 p.m., and ''nighttime,'' as 8 p.m. to 8 a.m. Based on the mothers' records, the following variables were coded for the 24-hour period, day, and night: sleep hours, awake hours, awakenings, latency to sleep, and longest sleep period. 24-hour period sleep, awake hours, and awakenings were coded by the sum of the day and night, while the longest sleep period during the 24-hour period was coded using the longest sleep period in the whole day. Latency to sleep was coded by the average number of hours the infant took to fall asleep for each sleep period during the 24-hour period, both day and night. The Infant Sleep Chronogram presented an acceptable internal consistency. 23 
Data analysis
Analyses were performed using SPSS (IBM SPSS Statistics for Windows, Version 23.0. NY, USA). To examine the CSHQ-I factor structure, exploratory factor analysis (principal axis factoring analysis with orthogonal rotation [varimax]) was performed. Following recommendations, items with a factor loading <0.30 were removed. 24 To analyze test-retest reliability, Pearson's correlations were performed between the total scale and subscales 0---3 months and 3---6 months and between 3---6 months and 6---12 months. This analysis was performed in the sample that completed the CSHQ-I in the three time-points. To assess the CSHQ-I (total scale and subscales) internal consistency, analyses of Cronbach's alpha coefficient, item-subscale correlation, and mean item correlation were performed. Following recommendations, good internal consistency was considered when the Cronbach's alpha was >0.70, the item-subscale correlation was >0.30, and the mean inter-item correlation was >0. 15 . 24 To examine the CSHQ-I concurrent validity, Pearson's correlations between the CSHQ-I (total scale and subscales) and the Infant Sleep Chronogram were performed. These analyses were performed in the sample that completed the CSHQ at least one time. A random selection was performed to ensure the inclusion of participants in only one assessment and group equivalence.
Results
Factor analysis was performed and, after removing items with factor loadings <0.30, 33 items remained. Bartlett's test of sphericity revealed significant correlations and indicated data adequacy for principal component analyses ( 2 [528] = 2588.23, p < 0.001). The Kaiser---Meyer---Olkin for measuring sample adequacy was 0.71. Four factors were generated, accounting for 35.3% of the total variance. The first factor contributed with 10.5% of the total variance and contained loadings for 12 items measuring Bedtime Resistance; the second factor contributed with 10.5% of the total variance and contained loadings for ten items measuring Sleep Anxiety; the third factor contributed with 8.2% of the total variance and contained loadings for six items measuring Positive Sleep Habits; and the fourth factor contributed with 6.4% of the total variance and contained loadings for five items measuring Daytime Sleepiness (Table 2 and Fig. 1 ).
The CSHQ-I test-retest reliability
The CSHQ-I total scale scores were positively correlated between 0---3 months and 3---6 months (r = 0.641, p < 0.001), and between 3---6 months and 6---12 months (r = 0.732, p < 0.001). The subscales Bedtime Resistance, Sleep Anxiety, and Positive Sleep Habits scores were also positively correlated between 0---3 months and 3---6 months (r range = 0.482---0.558, all p < 0.001) and between 3---6 months and 6---12 months (r range = 0.430---0.735, all p < 0.001). The subscale Daytime Sleepiness scores were positively correlated between 3---6 months and 6---12 months (r = 0.229, p = 0.023), but not between 0---3 months and 3---6 months (r = 0.084, p = 0.410).
The CSHQ-I internal consistency
The CSHQ-I total scale presented a Cronbach's alpha of 0.78. The Cronbach's alphas for the subscales were: Bedtime Resistance (˛ = 0.77), Sleep Anxiety (˛ = 0.66), Positive Sleep Habits (˛ = 0.58), and Daytime Sleepiness (˛ = 0.52). Over half of the items (60.6%) presented an item-subscale correlation >0.30, and the mean item correlation of all subscales was >0.15 ( Table 2 ).
The CSHQ-I intercorrelations
All subscales scores were significantly correlated with the CSHQ-I total scale score: Bedtime Resistance, Sleep Anxiety, and Daytime Sleepiness were positively correlated with the total scale (r = 0.890, p < 0.001; r = 0.619, p < 0.001; and r = 0.210, p < 0.001, respectively), while Positive Sleep Habits was negatively correlated with the total scale, (r = −0.540, p < 0.001). Almost all subscales were significantly correlated: Bedtime Resistance was positively correlated with Sleep Anxiety, (r = 0.437, p < 0.001), and negatively correlated with Positive Sleep Habits, 
The CSHQ-I concurrent validity
The CSHQ-I (total scale and subscales) and the Infant Sleep Chronogram were assessed for correlation (Table 3) .
The CSHQ-I total scale was negatively correlated with sleep hours during the 24-hour period and during the night, longest sleep period during the 24-hour period and during the night, and awakenings during the day; it was positively correlated with awake hours during the 24-hour period and during the night, latency to sleep during the 24-hour period and during the day, and awakenings during the night. Moreover, it was marginally correlated with latency to sleep during the night. The Bedtime Resistance subscale was negatively correlated with sleep hours during the 24-hour period, during the day, and during the night; longest sleep period during the 24-hour period and during the night; and awakenings during the day. It was positively correlated with awake hours during the 24-hour period, during the day, and during the night; latency to sleep during the 24-hour period, during the day, and during the night; and awakenings during the night. The Sleep Anxiety subscale was negatively correlated with sleep hours during the 24-hour period. Positive Sleep Habits subscale was negatively correlated with sleep hours during the day, awake hours during the night, awakenings during the night; it was positively correlated with sleep hours during the night, awake hours during the day, longest sleep period during the 24-hour period and during the night. Furthermore, it was marginally correlated with awakenings during the 24-hour period, and latency to sleep during the day.
Internal consistency of CSHQ-I for 0---3 months, 3---6 months, and 6---12 months
In infants aged 6---12 months, the CSHQ-I total scale pre- 
Discussion
This study proposed the adaptation of the CSHQ for infants aged up to 12 months. Results showed that, generally, the CSHQ-I is a reliable measure to assess sleep problems in infants in this age. Four subscales were proposed, contrary to the CSHQ version for preschool-and school-aged children, where eight factors emerged from a conceptual grouping of items. 8 In the CSHQ-I, Bedtime Resistance, Sleep Anxiety, and Daytime Sleepiness subscales were maintained and a new subscale, Positive Sleep Habits, was proposed.
Compared with the CSHQ version for preschool-and school-aged children, 8 the Bedtime Resistance subscale maintained four of the six items and added the subscales Sleep Onset Delay and Night Wakings, and items of the subscale Sleep Duration. This subscale appears to cover the most prevalent problems presented from infancy to preschool age: bedtime resistance and frequent night wakings. 4, 6 These sleep problems are considered in the diagnostic category of Behavioral Insomnia of Childhood (BIC) proposed in the ICSD-2, which is characterized by difficulties in the initiation and maintenance of sleep, 25 and the items of the CSHQ-I appear to cover the two types of BIC. 25 While the item ''Child falls asleep with rocking or rhythmic movements'' could be included in the sleep-onset association type, the item ''Child resists going to bed at bedtime'' could be encompassed in the limit-setting type.
Compared with the CSHQ version for preschool-and school-aged children, the Sleep Anxiety subscale maintained three of the four items and included items from the subscales Parasomnias, Sleep-Disordered Breathing, and Daytime Sleepiness. Despite maintaining the majority of the items, this subscale also included the previous subscales Sleep-Disordered Breathing and Parasomnias, which are not proposed as separate subscales in the CSHQ-I. Moreover, three items of the Parasomnias subscale were removed in the CSHQ-I. This difference may be due to the age range of the infants, as Parasomnias and SleepDisordered Breathing are more common in preschool-and school-aged children. 26 However, some symptoms of these problems appear to be already present during the first year of age.
The Positive Sleep Habits subscale included items from the subscales Bedtime Resistance, Sleep Duration, and Daytime Sleepiness, as well as three items that were removed from the CSHQ version for preschool-and school-aged children. This new subscale includes items related with bedtime and morning waking habits.
The Daytime Sleepiness subscale maintained three from the eight items and included one item from the Bedtime Resistance and one item from the Parasomnias subscales. The differences between the CSHQ version for preschooland school-aged children and the CSHQ-I in the Daytime Sleepiness subscale may be due to the age differences. Daytime Sleepiness subscale items present mainly the daytime consequences resulting from sleep disorders. 8 Although in the first year infants achieve the developmental task of concentrating their sleep during the night, they still maintain sleep hours during the day, 24 and some of the items of Daytime Sleepiness subscale of the CSHQ version for preschooland school aged children appear to not be applicable to infants.
The Bedtime Resistance and Sleep Anxiety subscales also presented similarities with the two factors presented in a study with infants. 18 The Bedtime Resistance subscale maintained eight items from Resist Sleep and Sleep Anxiety subscale maintained four items from Sleep Anxiety. 18 Two subscales (Positive Sleep Habits and Daytime Sleepiness) were added in the CSHQ-I.
The CSHQ-I total scale and subscales showed good testretest reliability. Acceptable test-retest reliability was also showed in the CSHQ version for preschool-and schoolaged children. 8 The CSHQ-I total scale presented good internal consistency, with a Cronbach's alpha >0.70; over half of the items presenting an item-subscale correlation >0.30, and a mean-item >0.15. 24 The Cronbach's alpha of the CSHQ-I is similar to the Portuguese, Indian, and Chinese, 9,10,13 and higher than the American and German versions for preschool-and school-aged children. 11, 12 Cronbach's alpha of the CSHQ-I subscales ranged from 0.52 (Daytime Sleepiness) to 0.77 (Bedtime Resistance). Three subscales presented an internal consistency below the recommended 0.70. 24 The subscales Positive Sleep Habits and Daytime Sleepiness presented the lowest internal consistency. That could be explained by the lower number of items and the lower variance presented by these two subscales. This result suggests that both these subscales appear to not be accurate to assess sleep problems in a community sample. This is consistent with a previous study that showed higher internal consistency in clinical samples, 8 which could indicate that the CSHQ is more accurate in the assessment of clinical samples.
The CSHQ-I also showed good concurrent validity, with significant associations found with the Infant Sleep Chronogram. However, the subscale Daytime Sleepiness was not significantly correlated and the subscale Sleep Anxiety showed only one significant correlation. This result may suggest that these subscales are not as reliable as the other subscales to measure sleep problems in this age. Good concurrent validity was also observed in the Indian version of the CSHQ for preschool-and school-aged children. 8 Infant Sleep Chronogram refers to infant sleep-wake behavior in the previous 24 h, while the CSHQ-I refers to sleep habits in the previous week and all the characteristics of sleep-wake behavior occurring within a week could not be gathered with the Infant Sleep Chronogram. As both Infant Sleep Chronogram and CSHQ-I were based in parents' reports, it would be important to analyze concurrent validity of the CSHQ-I with a more objective measure (e.g., actigraphy) in future research.
Given that infant sleep-wake behavior presents different developmental changes during the first months of life, 23 the reliability of the items of the CSHQ-I was also analyzed in infants aged 0---3 months, 3---6 months, and 6---12 months. A good internal consistency was found for the three age ranges in the CSHQ-I total scale. However, most of the subscales for the three ages presented an internal consistency below the recommended 0.70, 24 suggesting that these subscales should be used with caution. Two items were found not to be suitable for infants aged 0---3 and 3---6 months, suggesting these items should be removed when applying the CSHQ-I in infants under 6 months.
Further studies are warranted in order to assess CSHQ-I psychometric properties in comparison with a more objective measure or with sleep problems definitions.
This study presents some limitations. The voluntary nature of participation might have biased the results. Significant differences were found between the mothers that completed the CSHQ in the three time-points and those who completed the CSHQ at only one or two time-points on gestational age. The sample also presented homogeneity, considering the low rate of preterm infants, non-first-time infants, and infants with low birth weight and length.
This study provides the psychometric characteristics of the CSHQ-I, suggesting this instrument appears to be useful for clinicians to assess sleep problems and to detect potential specific sleep difficulties in infants under 12 months. This study also provides preliminary guidelines for how to use this instrument in infants. However, some of the subscales appear to not be accurate in assessing sleep problems in a community sample and caution should be taken when using them. 
